Behavior of bacterial stream populations within the hydrodynamic boundary layers of surface microenvironments.
Phase and computer-enhanced microscopy were used to observe the surface microenvironment of continuous-flow slide cultures during microbial colonization and to document the diversity of bacterial colonization maneuvers among natural stream populations. Surface colonization involved 4 discrete types of cell movement, which were designated as packing, spreading, shedding, and rolling maneuvers. Each maneuver appeared to be associated with a specific species population within the community. The packing maneuver resulted in the formation of a monolayer of contiguous cells, while spreading maneuvers resulted in a monolayer of adjacent cells. During the shedding maneuver, cells attached perpendicular to the surface and the daughter cells were released. The rate of growth of new daughter cells gradually decreased as the attached mother cell aged. During the rolling maneuver, cells were loosely attached and continuously somersaulted across the surface as they grew and divided. Only those populations with a packing maneuver conformed fully to the assumptions of kinetics used previously to calculate growth and attachment rates from cell number and distribution. Consequently, these kinetics are not applicable to stream communities unless fluorescent antisera are used to study specific species populations within natural communities. Virtually all of the cells that attached to the surface were viable and underwent cell division. The abundance of unicells on surfaces incubated in situ was thus primarily the consequence of bacterial colonization behavior (shedding and spreading maneuvers) rather than the adhesion of dead or moribund cells.